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INTRODUCTION

The U.S. Geological Survey began multidisciplinary studies of the U.S. 
Virgin Islands in 1983. These studies are being conducted to assist the 
Government of the Islands by providing necessary information for future plan 
ning and resource appraisal. The initial phase of the geochemical study was 
designed to examine the regional geochemical characteristics of the Islands.

The U.S. Virgin Islands are located in the Greater Antilles island arc 
some 40 miles east of Puerto Rico (figure 1). The major islands include St. 
Thomas, St. John, and St. Croix. There are about 50 smaller islands in the 
study area, concentrated near St. Thomas and St. John.

St. Thomas is 12 miles long by approximately 3 miles wide and contains 
some 19,000 acres. St. John is 7 miles long, on the average is 3 miles wide, 
and contains some 12,000 acres. The topography of both islands is 
mountainous. The highest elevation on St. Thomas is 1556 feet (Crown 
Mountain) and 1277 feet on St. John (Bordeaux Mountain). The islands have 
very irregular coastlines with many bays and offshore islets. St Croix, the 
largest of the U.S. Virgin Islands, is 22 mi long and some 6 mi wide and 
incorporates approximately 54,000 acres. St. Croix is characterized by 
regular coast lines and has two adjacent islands. The topography here is more 
subdued. The highest areas on St. Croix occurs in the northwest (Mt. Eagle at 
1,165 ft) and on the eastern end of the island. Streams on all these islands 
are intermittant and discharge into the sea.

The climate in the Virgin Islands is maritime tropical. The average 
annual rainfall at higher elevations is 50-60 in. and at lower elevations 
20-30 in. There is no well-defined wet or dry season. The temperature is 
generally constant between 80 and 85°F.

The vegetation is generally not native to the islands and consists of 
thorny brush and Hurricane grass in the formerly cleared areas. The uncleared 
portions of the more mountainous areas are covered by dense tropical forest 
with a few large trees and a dense undergrowth of brush and vines.

Sample collection

Rock, soil, and stream-sediment samples were collected during three field 
seasons. St. Thomas and St. John were sampled during June and November 1983, 
respectively. St. Croix was sampled in November/December of 1984.

Stream-sediment samples were collected from third-order streams. If 
additional sampling detail was required, B-horizon soil samples were collected 
in the intervening areas. At stream-sediment and soil sites, a 10-15 Ib 
composite sample was collected for panning and a 1-lb sample for sieving. In 
many instances, especially on St. Croix, a stream-sediment and an adjacent 
soil sample were collected. Outcrops were sampled whenever available near a 
stream-sediment or soil sample site as a composited 1-lb chip sample. Sample 
sites for St. Thomas, St. John, and St. Croix are shown on figures 2, 3, and 
4, respectively.
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Figure 1.--Index map of the Virgin Islands and vicinity.
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Sample preparation

All samples were oven dried at 250°F for six hours as per U.S. Department 
of Agriculture regulations. The 1-1 b soil samples were disaggregated, sieved, 
and the <80 mesh fraction analyzed. The stream sediments were sieved and the 
<80-mesh fraction analyzed. The rocks were crushed, pulverized using ceramic 
plates, and the resultant material was analyzed.

A sample preparation flow sheet for panned concentrates collected on St. 
Thomas and St. John is shown in figure 5. The St. Croix panned concentrates 
were treated in an identical way with the exception that the magnetic 
separation was done with an S. G. Frantz Co. LB-1 model separator. A split 
equivalent to the 1.0 ampere L-l model fraction was obtained using a .35 amp 
setting with a 15° forward and 20° side slope.

The oxalic-acid leachates were prepared by bringing 5 gm of the 
bromoform-light fraction to a boil in 20 ml. of 5% oxalic acid. The solution 
was filtered hot through a No. 41 Whatman filter and the filtrate brought to 
dryness on a hot plate. The resultant material was then heated for 4.5 hours 
at 450°C in a muffle furnace to convert the oxalates to oxides. The oxides 
were homogenized with a mortar and pestle prior to analysis (Alminas and 
Mosier, 1975).

Sample analysis

All sample types were analyzed by the six-step D.C.-arc semiquantitative 
emission spectrographic method (Grimes and Marranzino, 1968) for 31 
elements. All of the analytical values are reported as six steps per order of 
magnitude (1, 1.5, 2, 3, 5, 7 or multiples of 10). These values approximate 
the geometric midpoints of successive concentration ranges (Grimes and 
Marranzino, 1968).

This analytical method utilizes a series of elemental standards against 
which the elemental concentrations in the samples are compared. If a sample 
contains elemental concentrations above the highest standard used (table 1), 
the elemental concentration is represented by a "greater than" symbols (>) 
before the upper standard. If a sample contains elemental concentrations 
below the lowest standard, two code designations can be assigned for the 
elemental concentration. If the sample concentration is slightly below the 
lowest standard, the elemental concentration is represented by a "less than" 
symbol (<) before the lower standard. If the sample concentration is not 
detected, the elemental concentration is given and "N" code. The six-step 
D.C.-arc emission spectrographic method provides reproducibility within one 
geometric interval of the reported value approximately 86 percent of the time 
and within two geometric intervals of the reported value approximately 
96 percent of the time (Motooka and Grimes, 1976). The limits of 
determination for the spectrographic analysis of rocks and sieved soil and 
stream-sediment samples are given in table 1. Limits for the concentrate 
fractions and the oxalic-acid leachates are given in table 2.

Any use of trade names is for descriptive purposes only and does not imply 
endorsement by the U.S. Geological Survey.



1. a. ss - stream-sediment 
b. s - son

bromoform 
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hand-grind

Figure 5. Sample preparation flow sheet for concentrates.



TABLE 1. Limits of determination for the spectrographic analysis of pocks and
stream sediments, based on a 10-mg sample

Elements Lower determination limit Upper determination limit

Percent

Iron (Fe)
Magnesium (Mg)
Calcium (Ca)
Titanium (Ti)

0.05
.02
.05
.002

20
10
20

1

Parts per million

Manganese (Mn)
Silver (Ag)
Arsenic (As)
Gold (Au)
Boron (B)
Barium (Ba)
Beryllium (Be)
Bismuth (Bi)
Cadmium (Cd)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)
Lanthanum (La)
Molybdenum (Mo)
Niobium (Nb)
Nickel (Ni)
Lead (Pb)
Antimony (Sb)
Scandium (Sc)
Tin (Sn)
Strontium (Sr)
Vanadium (V)
Tungsten (W)
Yttrium (Y)
Zinc (Zn)
Zirconium (Zr)
Thorium (Th)

10
0.5

200
10
10
20

1
10
20

5
10

5
20

5
20

5
10

100
5

10
100

10
50
10

200
10

100

5,000
5,000

10,000
500

2,000
5,000
1,000
1,000

500
2,000
5,000

20,000
1,000
2,000
2,000
5,000

20,000
10,000

100
1,000
5,000

10,000
10,000
2,000

10,000
1,000
2,000



TABLE 2. Limits of determination for the spectrographic analysis of the 
nonmagnetic, magnetic, and hand-magnet fractions of panned concentrates and 
oxalic-acid leachates, based on a 5-mg sample

Elements Lower determination limit Upper determination limit

Percent

Iron (Fe)
Magnesium (Mg)
Calcium (Ca)
Titanium (Ti)

0.10
.05
.10
.005

50
20
50

2

Parts per million

Manganese (Mn)
Silver (Ag)
Arsenic (As)
Gold (Au)
Boron (B)
Barium (Ba)
Beryllium (Be)
Bismuth (Bi)
Cadmium (Cd)
Cobalt (Co)
Chromium (Cr)
Copper (Cu)
Lanthanum (La)
Molybdenum (Mo)
Niobium (Nb)
Nickel (Ni)
Lead (Pb)
Antimony (Sb)
Scandium (Sc)
Tin (Sn)
Strontium (Sr)
Vanadium (V)
Tungsten (W)
Yttrium (Y)
Zinc (Zn)
Zirconium (Zr)
Thorium (Th)

20
.1

500
20
20
50

2
20
50
10
20
10
50
10
50
10
20

200
10
20

200
20

100
20

500
20

200

10,000
10,000
20,000

1,000
5,000

10,000
2,000
2,000
1,000
5,000

10,000
50,000
2,000
5,000
5,000

10,000
50,000
20,000

200
2,000

10,000
20,000
20,000

5,000
20,000

2,000
5,000



REFERENCES CITED

Alminas, H. V., and Mosier, E. L., 1975, Oxalic-acid leaching of rock, soil, 
and stream-sediment samples as an anomaly accentuation technique: U.S. 
Geological Survey Open-File Report 76-275, 24 p.

Grimes, D. J., and Marranzino, A. P., 1968, Direct-current arc and
alternating-current arc spark emission spectrographic field methods for 
the semiquantitative analysis of geologic materials: U.S. Geological 
Survey Circular 591, 6 p.

Hopkins, R. T., et al, 1984, Analytical results from a geochemical survey of 
St. Thomas and St. John, U.S. Virgin Islands, using soil, rock, and 
panned-concentrate samples: U.S. Geological Survey Open-File Report 
84-785, 64 p.

Motooka, J. M., and Grimes, D. J., 1976, Analytical precision of one-sixth 
order semiquantitative spectrographic analyses: U.S. Geological Survey 
Circular 738, 25 p.

Explanation of data tables

The data in tables 3-9 are presented in the same sequence for all sample 
types: St. Thomas, St. John and St. Croix. The letters ST, SJ and SC in the 
field numbers identify the sites as originating on the islands of St. Thomas, 
St. John and St. Croix, respectively.

Latitudes and longitudes are not incorporated into table 3. Here, field 
numbers like 84SJ001R, 84SJ001R1, 84SJ001R2 indicate that three separate 
outcrop samples were collected in the immediate vicinity of sample site 
84SJ001. The latitude and longitude for each sample site are provided in the 
other data tables.
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